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(57)Abstract: 

PURPOSE: To provide the fusion splicing method for 
optical fibers capable of surely and easily lessening 
connection loss in connection of the optical fibers 
varying in mode field diameter to each other. 
CONSTITUTION: One end side 7 of the first optical fiber 
1 and one end side 9 of the second optical fiber 2 are 
fusion spliced. A power meter 10 which is a monitor 
section is connected to the other side 15 of the optical 
fiber 2. a feedback control section 1 7 is connected to 
the power meter 10. A burner 8 is arranged in a fusion 
splicing region 5 of the optical fibers t, 2. The burner 8 
is connected to the feedback control section 1 7 via a 
burner control section 13. Light is passed to the optical 
fiber 2 from the optical fiber 1 side. While the intensity 
of the light emitted from the optical fiber 2 is kept 
detected and monitored by the power meter 10, the 
fusion splicing region 5 of the optical fibers 1, 2 is 
heated by the burner 8 until the light intensity attains 
the preset value applied to the feedback control section 

17, by which the mode fields at the connecting ends of the optical fibers 1, 2 are both 
expanded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The end side of the 1st optical fiber and the 1st optical fiber carry out fusion splicing of the 
end side of the 2nd optical fiber with which the diameters of the mode field differ. The monitor section 
which detects and carries out the monitor of the optical reinforcement to the other end side of the 2nd 
optical fiber is prepared. Detecting and carrying out the monitor of the optical reinforcement of the light 
in which outgoing radiation is carried out by through and said monitor section from the 2nd optical fiber 
in light to the 2nd optical fiber from a 1 st optical fiber side after the fusion splicing of the 1 st optical 
fiber and the 2nd optical fiber The welding connection method of the optical fiber characterized by 
heating the fusion splicing field of the 1st optical fiber and the 2nd optical fiber until this optical 
reinforcement becomes beyond the value set up beforehand, and expanding both the mode fields in the 
connection edge of the 1st optical fiber and the 2nd optical fiber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the welding connection method of the optical fiber with 

which the diameters of the mode field differ. 

[0002] 

[Description of the Prior Art] In the field of optical communication, fusion splicing of the optical fiber 
with which the diameters of the mode field (the diameter of the field which the optical reinforcement 
decreases to 1 / e2 to the optical reinforcement of the medial axis of the core of an optical fiber is said) 
differ is coming to be performed. When combining the optical fibers from which the diameter of the 
mode field differs For example, although end side 7 of the 1st optical fiber 1 and the 1st optical fiber 1 
carry out opposite arrangement of end side 9 of the 2nd optical fiber 2 with which the diameters of the 
mode field differ, and it carries out fusion splicing by discharge of the arc discharge electrodes 3a and 
3b as shown in (b) of this drawing as shown in (a) of drawing 4 Since connection loss becomes large in 
the connection edge of optical fibers 1 and 2 where fusion splicing is then carried out, an applicant The 
approach of reducing connection loss is proposed by heating the fusion splicing field 5 of the 1st optical 
fiber 1 and the 2nd optical fiber 2, and expanding both the diameters of the mode field in the connection 
edge of the 1st optical fiber 1 and the 2nd optical fiber 2. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the fusion splicing field 5 of the 1st and 2nd 
optical fiber 1 and 2 is heated, Since there was no means to judge whether connection loss cannot be 
reduced effectively and those condition adjustments are performed appropriately conventionally during 
mode field amplification processing when conditions, such as heating time and temperature, were not 
suitable Since condition adjustment was not performed appropriately, when it became so, there was a 
problem that connection loss of optical fibers 1 and 2 will become large. For example, if the class of 
optical fibers 1 and 2 to connect is different or heating temperature is not stabilized, even if only the 
same time amount will heat-treat Also when the mode field may be expanded appropriately, it was not 
fully expanded, or it expands too much and it is said that it is as that connection loss becomes large on 
the contrary ****, a certain sake, The yield of the connection excellent article at the time of dispersion 
arising in connection loss of optical fibers 1 and 2, and using optical fibers 1 and 2 as an object for 
optical communication by the time of connecting, was bad. 

[0004] Made in order that this invention may solve the above-mentioned technical problem, the object 
has made connection loss small certainly in connection of the optical fibers from which the diameter of 
the mode field differs to offer the welding connection method of the optical fiber made easily. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
constituted as follows. Namely, as for the end side of the 1st optical fiber, and the 1st optical fiber, this 
invention carries out fusion splicing of the end side of the 2nd optical fiber with which the diameters of 
the mode field differ. The monitor section which detects and carries out the monitor of the optical 
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reinforcement to the other end side of the 2nd optical fiber is prepared. Detecting and carrying out the 
monitor of the optical reinforcement of the light in which outgoing radiation is carried out by through 
and said monitor section from the 2nd optical fiber in light to the 2nd optical fiber from a 1st optical 
fiber side after the fusion splicing of the 1st optical fiber and the 2nd optical fiber It constitutes as a 
description heating the fusion splicing field of the 1st optical fiber and the 2nd optical fiber until this 
optical reinforcement becomes beyond the value set up beforehand, and expanding both the mode fields 
in the connection edge of the 1st optical fiber and the 2nd optical fiber. 
[0006] 

[Function] In this invention of the above-mentioned configuration, the 2nd optical fiber lets light pass 
from a 1st optical fiber side. Since the fusion splicing field of the 1st optical fiber and the 2nd optical 
fiber is heated until it becomes beyond the value that the monitor of the luminous intensity by which 
outgoing radiation is carried out was detected and carried out in the monitor section from the 2nd optical 
fiber, and the optical reinforcement set up beforehand, Heating of the fusion splicing field of the 1st and 
2nd optical fiber is ended in the place where both the mode fields in the connection edge of the 1st 
optical fiber and the 2nd optical fiber were expanded at, and the magnitude of the mode field was 
expanded to suitable magnitude. And since the mode field of the 1st and 2nd optical fiber is expanded to 
suitable magnitude and connected, connection loss of the 1st and 2nd optical fiber becomes small 
certainly. 
[0007] 

[Example] Hereafter, the example of this invention is explained based on a drawing. In addition, in 
explanation of this example, the same sign is given to the same name part as the conventional example, 
and the detail explanation is omitted. The 1st example of the welding contact which connects an optical 
fiber to drawing 1 using the welding connection method of the optical fiber concerning this invention is 
shown in the state of an optical fiber 1 and 2 installation. In this drawing, opposite arrangement of end 
side 7 of the 1st optical fiber 1 and end side 9 of the 2nd optical fiber 2 is carried out like the 
conventional example, and fusion splicing of the optical fibers 1 and 2 is carried out with the arc 
discharge electrodes 3a and 3b, and they are set in the heating apparatus equipped with the burner after 
fusion splicing. The mode field of the 1st optical fiber 1 is a diameter 9.5. It is the perfect circle 
configuration of mum and the mode field of the 2nd optical fiber 2 is the major axis of 13 micrometers, 
and a minor axis 6.2. It is elliptical [ of mum ] and the mode fields of both the optical fibers 1 and 2 
differ in the dimension and the configuration. 

[0008] The laser diode 4 is connected to other end side of 1st optical fiber 14, the power meter 10 which 
is the monitor section is connected to other end side of 2nd optical fiber 2 15, and the feedback control 
section 17 is connected to the power meter 10. A burner 8 is arranged in the fusion splicing field 5 of the 
1st and 2nd optical fiber 1 and 2, the burner 8 is connected to the burner control section 13, and the 
burner control section 13 is connected to said feedback control section 17. 

[0009] Incidence is carried out to the 1st optical fiber 1, the 2nd optical fiber 2 lets the light which 
discharges a laser beam (lightwave signal) and was discharged pass from a 1st optical fiber side through 
the 1st optical fiber 1, and outgoing radiation is carried out from one end 15 of the 2nd optical fiber 2, 
and it carries out incidence of the laser diode 4 which functions as luminescence equipment to a power 
meter 10. 

[0010] A power meter 10 detects the lightwave signal, is changed into an electrical signal, carries out the 
monitor of the optical reinforcement of outgoing radiation light every moment, and adds the monitor 
signal to the feedback control section 17. The feedback control section 17 has the signal comparator 1 1 
and the memory section 12, and the set point of the optical reinforcement decided beforehand is inputted 
into the memory section 12. The signal comparator 1 1 compares the monitor signal of the optical 
reinforcement applied to the signal comparator 1 1 from the set point inputted into the memory section 
12, and a power meter 10. It is judged that heating is ended when the optical reinforcement by which 
outgoing radiation is carried out consists of the 2nd optical fiber 2 beyond the set point inputted into the 
memory section 12. Adding a heating terminate signal (off signal) to the burner control section 13, the 
burner control section 13 terminates heating of a stop and the fusion splicing field 5 for a burner 8 in 
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response to the heating terminate signal added from the signal comparator 1 1 . 

[001 1] Although the 1st and 2nd optical fiber 1 and 2 is heated by the burner 8 after fusion splicing and 
the diameter of the diameter of the mode field of each optical fibers 1 and 2 is expanded [ in / both / the 
fusion splicing field 5 ] when connecting optical fibers 1 and 2 with the welding connection method of 
the optical fiber of this invention At this time, a laser beam is discharged from a laser diode 4, incidence 
is carried out to the 1st optical fiber 1, and if the optical reinforcement of the light by which outgoing 
radiation is carried out to the 2nd optical fiber 2 from one end 15 of through and an optical fiber 2 in 
light is measured from the 1st optical fiber 1 side, heating crepuscular-rays reinforcement will increase 
gradually and will go. 

[0012] The experimental result which asked for the relation between the heating time of the fusion 
splicing field 5 of the 1st and 2nd optical fiber 1 and 2 and the optical reinforcement (outgoing radiation 
power) of outgoing radiation light is shown in drawing 2 . As shown in this drawing, it increases as 
heating time of outgoing radiation power increases, and if it heats beyond a certain fixed time amount, it 
will fall to reverse. 

[0013] With heating, although this expands both the mode fields of the connection edge of the 1st and 
2nd optical fiber 1 and 2 The rate to expand is different in the mode field of an optical fiber 1 and an 
optical fiber 2. The inside of the beginning is expanded so that the rate of the area of the lap part of the 
mode field of optical fibers 1 and 2 may increase. Consequently, if it approaches so that connection loss 
of optical fibers 1 and 2 may decrease, the rate of the lap part of a condition with the optimal mode field 
amplification condition, i.e., the mode field of optical fibers 1 and 2, may increase and the diameter of 
the mode field may be in agreement although connection loss of optical fibers 1 and 2 becomes the 
smallest, if it expands further exceeding the condition - a core - light - closing — ** -- it becomes 
there is not less and it is shown that light comes out of optical fibers 1 and 2. 
[0014] The mode field amplification condition of optical fibers 1 and 2 is made suitable. Connection 
loss then, in order to make it become below 0.2 dB, [ for example, ] When the laser beam discharged 
from a laser diode 4 is -0.3 dBm If heating by the burner 8 is terminated in the place where the optical 
reinforcement which inputs the set point of -0.5 dBm into the memory section 12, and outgoing 
radiation was carried out from the 2nd optical fiber 2, and was detected with the power meter 10 became 
more than -0.5 dBm The mode field of optical fibers 1 and 2 is expanded to suitable magnitude, and 
since amplification is completed and is connected in the condition, it can make connection loss of 
optical fibers 1 and 2 the small value below 0.2 dB. 

[0015] The set point is actually decided that connection loss of optical fibers 1 and 2 becomes below 0.2 
dB, and the set point is inputted into the memory section 12. Light to optical fibers 1 and 2 thus, with 
through Till the place where the luminous intensity by which outgoing radiation is carried out became 
beyond the set point from the optical fiber 2 When the fusion splicing field 5 of optical fibers 1 and 2 
was heated and both the mode fields of the connection edge of optical fibers 1 and 2 were expanded, 
connection loss was able to connect optical fibers 1 and 2 with the small value of 0.20dB. Moreover, 
similarly, in case another optical fibers 1 and 2 are connected, decide the set point that connection loss 
of optical fibers 1 and 2 becomes below 0.2 dB, and it inputs into the memory section 12. When light 
was heated to optical fibers 1 and 2 till the place where the luminous intensity by which outgoing 
radiation is carried out from an optical fiber 2 with through became beyond the set point and the mode 
field was expanded to them, connection loss was able to connect with the small value of 0.20dB 9 times 
among 9 times. 

[0016] According to this example, after the fusion splicing of the 1st optical fiber 1 and the 2nd optical 
fiber 2 Until optical reinforcement becomes beyond the value set up beforehand, while a power meter 10 
detects the luminous intensity by which outgoing radiation is carried out from through and the 2nd 
optical fiber 2 in light to the 2nd optical fiber 2 and it carries out a monitor to it from the 1st optical fiber 
1 side In order to heat the fusion splicing field 5 of the 1st optical fiber 1 and the 2nd optical fiber 2 and 
to make both the mode fields in the connection edge of the 1st optical fiber 1 and the 2nd optical fiber 2 
expand, The mode field is connected in the condition of having been expanded appropriately, and 
connection loss which is without a loss to beyond the value that optical reinforcement set up beforehand 
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can make certainly small connection easily. 

[0017] Namely, since it is heated by the burner 8 until it becomes beyond the value that carried out the 
monitor of the optical reinforcement of the outgoing radiation light by which outgoing radiation is 
carried out from the 2nd optical fiber 2 every moment, and the optical reinforcement set up beforehand, 
Even if the class of optical fibers 1 and 2 connected is different or the temperature of a burner 8 is not 
stabilized Since it is expanded to suitable magnitude and heating is ended in the condition, both the 
mode fields in the welding connection of the 1st and 2nd optical fiber 1 and 2 serve as small connection 
of connection loss certainly. 

[0018] The 2nd example of the welding contact which connects an optical fiber using the welding 
connection method of the optical fiber of this invention is shown in drawing 3 in the state of an optical 
fiber 1 and 2 installation. The main points that the 2nd example differs from the 1st example are having 
used as the arc discharge electrodes 3 a and 3b the heating system which heats the fusion splicing field 5 
of optical fibers 1 and 2. The arc discharge electrodes 3a and 3b are connected to the discharge control 
section 20, and the discharge control section 20 is connected to the feedback control section 17 like the 
1st example. 

[0019] In the 2nd example, after carrying out fusion splicing of the 1st and 2nd optical fiber 1 and 2 with 
the arc discharge electrodes 3a and 3b, it is made to be the same as that of the 1st example. Measuring 
the luminous intensity by which lets light pass from the 1st optical fiber 1 side to the 2nd optical fiber 2, 
and outgoing radiation is carried out from the 2nd optical fiber 2 The connection field 5 of the 1st and 
2nd optical fiber 1 and 2 is heated with the arc discharge electrodes 3a and 3b until the optical 
reinforcement becomes beyond the value set up beforehand, and mode field amplification in the 
connection edge of the 1st and 2nd optical fiber 1 and 2 is performed. 

[0020] The 2nd example does so the same effectiveness as the 1st example, further, in the 2nd example, 
since it can heat the 1st optical fiber 1 and 2nd optical fiber 2 continuously after fusion splicing with the 
arc discharge electrodes 3a and 3b and can expand the mode field, cannot move optical fibers 1 and 2 
and can be connected more effectively. When the set point was actually decided that connection loss 
becomes below 0.6 dB, the set point was inputted into the memory section 12 and fusion splicing of 
optical fibers 1 and 2 was performed 10 times, connection loss was connectable by 0.60dB 10 times 
among 10 times. 

[0021] In addition, this invention is not limited to the above-mentioned example, and can take the mode 
of various operations. For example, in the above-mentioned example, although the fusion splicing field 
5 of optical fibers 1 and 2 was heated with a burner 8 or the arc discharge electrodes 3 a and 3b, 
especially a heating system is not limited and may heat by other heating systems other than a burner 8, 
arc discharge electrode 3 a, and 3b. 

[0022] moreover - although only heating by the burner 8 or the arc discharge electrodes 3a and 3b 
performed mode field amplification in the above-mentioned example, while heating - optical fibers 1 
and 2 — one side may be moved in the drawing direction at least, the fusion splicing field 5 may carry 
out a melting drawing, and mode field amplification may be performed. 

[0023] Furthermore, in the above-mentioned example, the feedback control section 17 is formed 
between the burner control section 13 or the discharge control section 20, and a power meter 10. In the 
place which became beyond the set point as which the optical reinforcement detected with a power 
meter 10 is beforehand inputted into the memory section 12 of the feedback control section 17, by the 
burner control section 13 or the discharge control section 20, although heating was terminated with a 
burner 8 or the arc discharge electrodes 3 a and 3b It does not restrict not necessarily preparing but 
people observe the monitor of a power meter 10, and the feedback control section 17 may stop burner 8 
grade with hand control, and may terminate heating in the place which became beyond the value that 
optical reinforcement set up. 

[0024] Furthermore, although light was discharged to optical fibers 1 and 2 with the laser diode 4 and it 
let light pass to optical fibers 1 and 2 in the above-mentioned example, light may be discharged using 
other luminescence equipments other than laser diode 4, and it may let the light pass to optical fibers 1 
and 2. 
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[0025] Furthermore, what is necessary is not to limit especially the set point to input and just to set it up 
suitably in accordance with the specification of optical fibers 1 and 2 etc., although the set point inputted 
into the memory section 12 was decided in the above-mentioned example so that connection loss might 
become below 0.2 dB or below 0.6 dB. Moreover, although only the luminous intensity by which 
outgoing radiation is carried out from an optical fiber 2 was measured in the above-mentioned example 
The luminous intensity by which detects the luminous intensity discharged from luminescence 
equipment, and outgoing radiation is carried out from an optical fiber 2 The monitor section which 
carries out the monitor of the value deducted from the luminous intensity discharged from luminescence 
equipment is prepared, and the fusion splicing field 5 of optical fibers 1 and 2 may be heated until the 
value by which a monitor is carried out to the monitor section turns into below the connection loss value 
set up beforehand. 

[0026] Furthermore, in the above-mentioned example, although the mode field of the 2nd optical fiber 2 
considered [ the mode field of the 1st optical fiber 1 ] as the optical fiber of an ellipse by the perfect 
circle, the mode field of the 2nd optical fiber 2 does not care about [ the mode field of the 1st optical 
fiber 1 ] the reverse with an ellipse by the perfect circle, either, but both mode fields of optical fibers 1 
and 2 care about an ellipse or both also with a perfect circle. Moreover, this invention can be made to 
apply to the fusion splicing of the optical fiber 1 and two comrades which especially the magnitude of 
the diameter of the mode field of the 1st optical fiber 1 and the 2nd optical fiber 2 is not limited, either, 
and have the mode field of various different diameters. 
[0027] 

[Effect of the Invention] Detecting and carrying out the monitor of the optical reinforcement of the light 
in which outgoing radiation is carried out to the 2nd optical fiber by through and the monitor section 
from the 2nd optical fiber in light from a 1st optical fiber side according to this invention In order to 
heat the fusion splicing field of the 1st optical fiber and the 2nd optical fiber and to expand both the 
mode fields in the connection edge of the 1st optical fiber and the 2nd optical fiber until optical 
reinforcement becomes beyond the value set up beforehand, Both the mode fields of the 1st and 2nd 
optical fiber are expanded to a suitable condition, and certainly small connection becomes [ connection 
loss ] possible easily. Therefore, if small connection of connection loss which is always without a loss 
about the optical reinforcement beyond the value set up beforehand is made and an optical fiber is 
connected with the welding connection method of the optical fiber of this invention even if the class of 
optical fibers 1 and 2 connected was not different or the heating temperature of a heating system was not 
stabilized, in case the connected optical fiber is used as an object for optical communication, it will 
become always reliable connection. 



[Translation done.] 
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ft, ftl. ft2©3t7r-f^lRl±©SSRa5feH:fll*fc/h 
[0 0 0 7] 

l^Tft 7 r -f ^^©SSKSrfi 1 5 IfgiSE©^ 1 
CT^ 5 . *7 7^<1, 2ffitt)#lt^ffi-C^$tbT^5 0 
|5)|2|(rio^T, )t77^^1, 214, ftlC03t7r-f/< 
1 ©-«S« 7irft2©)t7 7 -Y/^2 W-ffijfliJ 9 
ilnl«tSt|pjElt**fCT-^»C«««3 a. 3btCj; 

*)i«#«tt*ti, iwpS5itt«fc/<— ^sr«*.ytaisRafiit 

JC-fe -y h$tbTV^o ftl<o^t7r'l'^i© ; e— K7-f 
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-^m, Wm.s nm<oMPiMW.-r?h'9, %i<D%y 

nm»iRMt'fet)> W3t7r^^l, 2©*-K7 

[0 0 0 8] ©*7r>r^©to$S&ffi!li4fc:[4, u~— «P 
^*-K4^S8»$iVT*iO, S?2©3fc7W:2© 
«liffi(H!|15{CH N * = *»^*>3'<!7-^-*10#SHSi£ 

SiXT^So 11, 120*77^1, 2©ffl!*«f£ 

5 tetfy*— f 8 jjsgse $ ft, 8 f4/<— }-f&Jffli 

[0 0 0 9] «*3fiHi LX*it5w-f^t- K 
4(4, u— 0*546 (*«■§■) S:*lt-f 5t©tf, 38«£ax 

^ 17 - t< - ^ 10{C AJttl - 3 4 5 »d ft o T 1/ ^ 3„ 

[0 0 10] ^7-^-*10|4^©3tff-5§-§r$attiU « 
Mffi^lc^i&LTffilt*©*^^*^**^ U 
*<r>*-9fe%%y 4 — Y'*v*MWn\iK.M7L%&b 

(4^ ^ y gB121dA73 ^JltV^IS^f t /<!7— — * 10 

8LT, Sg2©*7y^2^m#t$;h,5;>fc3&g;6M 
^ya512(CA73$tl,T^51SSffi«±{-^ofct #{Cf4 

it£>. »»eERia«5 0jpj|HSr*7$*5J:5K:j5co-C 

[0 0 1 l]-*»W0367r-r^©lwrsSR*«fe|cJ;*) 
*7W<1, 2Sr«Stti-5»&» £l» jg2©ft7y 
-Y^ 1 , 2 tt|»*gaft& 8 fc 4 MPi^tLT, 

^77^/<l, 2<D*r— h'yj—'l' KM* 5 , tCDm^m 

Or- YAfr%v-y t %*ym\,X%\<r>%y7 4 
'<1 tcAtt£-ti\ JS l ©5*7 r>T'<l 2 ft>3fc7 

r 2 U 3t 7 r-T/< 2 <0SSffl!ll5^bmi*$ 

ABUTtr<„ 

[0 0 1 2] 0 2»C(4, mi. %2<0%yy>(/<\, 2 
K^£ix5 4 5 tbit^!7-«J!ipjR^HH]*s*||*.5fc|6 
[0 0 13] ^©~ t»4, JPfRKJ:!?, 81, f 2©3fe 



4 

yrJ/<i, 2<z>Wgii%n<D*r— K7>r — /VKJ4*fClJ£ 
^2<d*— K7-f — /uK-eiilot^t, *3fl©?*>f4 

)t77-f^l, 2©^e— K7>f — /^©aft^^iS 
ao#J-&*s#<*5J:5l=:tt*:U-rv^, ^©i&*, * 

77^^1, 2 ©©$cH2;^M'> U K7W— 7PK 

ifc*«l»*s*)aj5c«<B, 0*15, *77^l, 2©^ 

- K7 w -/v K©Sft 9 ffl5»o«l-&*s#< fto-C*- K 

[0 0 1 4] -t-r-C, 3t77^1 , 2©^e— K7-f — 
/VKfcMKfSSolSJlCLT, ftttft&tf. 0.2 
d BStTfcfcS J: 5fc-f-*fc«>fcU K4 
a>£>3§#t£;ix2> tP)t*s-o. 3 dBmCiJl;, 
ygB12(C-0.5 d Bm©^^I^A7jL-C*5#, |g2© 

>t 7 r -r /< 2 (b mkt * ntv* 7 - / - 7 10^ 4 1> i$m 

-?-8{c4 5*P^Sr^T^-&ix(4, 3t7r-f^l, 2©*r 

- vy 4 -*Yi±mw£±z z:<Dym-? 

WL-ktm-TVsXmmtSfrZt^V). %yy^^\, 2©S 
iS^ii^^0.2 d B«TO/h^«ltt5rti55f#5„ 
[0 0 15] ^©4 51-LT, HE^fc, *77^1, 
2 ©SBttftfcaso. 2 d B KT t ft 5 «t 5 ic^feffi^ft* 

■c, -e©^tt*^*ygBi2{cA*L, *77^^i, 

2Ki3tSriBUftise>, *7 r -f 2 *»fcffljWSix53t© 

30 2©K»«K««5SrJnlftLT3t7r-f^l. 2©«^ 
JSgB©^e-K7>f-7PKSr*^i£ALfct ^5, *7 7 
-Y ^ 1 , 2 SrS^UffcASO. 20 d B k v ^9 'h £ v HilT'Sigc 
«r ^*s-etfc„ lsl«lcLT, g"J©3t7r-<^ 

1, 2©SjK5r^5l^lct, %7r4*\ t 2©«^« 
*^o.2 dB«Tfcft5«t5twK3efl[Sr*ii>-C^*y«B 
l2icA7lL, *7r^l, 2tc*$riiLft/5i5e 3 *7r 
^ 2 WW S tu 5 3fc©3ft£#«;fcttEJl± t ft o fc t 
^^^T'iP^LT*- K7^-^K©ft£A^tfofct r 
5, 9@*9 0fcfcS8tt****O.2OdBi:i,*5/h£^«[ 

[0 0 16] *SS16«fc:,fc;h,rf, 8l©3t7y^^l t 
82©*7r-r^2©i»»SigE^i-> fl©*77^^ 

imfrbm2<Dyty 7 s(/<2\cyt$:mL. %2<r>%y 7 
-Y>'<2^e>mit$^53t©5S«Sr^!7— ^-^10tc4 ?) 

iftSST, ^1 ©*77-<^l £JB2©3te7 7"f'<2 
i©»*«SR««5SrJ!lPSRL-C, 8 1 ©3t7 7 -f'< 1 t 
JB 2 ©Jt 7 r-f^ 2 ©SSRSiWiS»c*sit 5*- K7-f-/v 
K5r#fc:*fc*:$*5fcJt>. K7^->-wKl4jg^{cffi 
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[ooi7] -rttibh. W,2<n%yr<<-><2frh\tiM& 
7 Lfc<BJ^± £ ft 5 * X^—T 8 K J: 19 MID, £ 

[0 0 18] ®3tC[4 s *Wft<D%y 7 4 *<owM&m. 
2©^IW)t7r^^i, 2tt3ttrt!R«-T?S*3*vr 

7-^«tS3a, 3 b t Lfci £ T*fe5„ T—91& 

mwm 3a, 3 b ttgmfltt20£8sR3*vr*s 9 s $ 
immum±m 1 ©3B»« t mmfc y 4 - K/< y * ftj$> 

[0019112 (DHJSMT'H. mi. <Dfty 7 -4 

/<l, 2&7'-*iMt*«3 a, 3 b K: J; 9 S*S8tt L 

ffl!l*»b^2©3t7 7'f^2^3tSriiLT, Jg2©ft:7T 

Ift&tf^fcKJfc Lfcffi£l± t^5iT*7-^ gtStffi 3 
a, 3bl:it)Il l l20)t77'f^l, 2C^i 
«5«rJgjRLT» $1> ®2co3t7rW/^l , 2 ®«SK 

[0020] i& 2 0106011*$ 1 (Dnjfe^j t mm<D^ 
z^i^ jb 2 ©sas^-ett, t-9mw&^ 

a, 3 bJCj; 9H 1 0*7 7^ 1 t^2<T5?t7r-l'^ 
2«:lMI«ttft, *gcLT;(JPiffcU t-K7-f-;uKO 
ttASrtT 5 £ tfX'Z Z tztb. %y 7 4^1, 2*®W) 
Sf5:ili4<, J;«9»*«JtwSBl!lES:tf 5ii*s-e* 

fltSr»:»T» *©Rjfctt«r**y8B12fcA*U *7 7 
-f/^i, 2<7)M^&Wt*io®n<>tctz?>. 100*100 
£ f>$^»2:f40. 60 d B XmWttZ - £ fc„ 
[0 0 2 1 ] fcja, *55Wtt±|E3eft«»c|S]e$*b5w 
£fi&<> «*&^Jfc©f§«££g9#3o 09*. If, ±13 

mm-m. 3t7 7 ^^i, 2 (Dmm&wm® 5 ©jp* 

9WiWLW&3 a, 3 b iC <fc 9 fTofc 

-^Mti3a, 3 bsi?\-(Dm<otommz.i: 9 nam* 

[0 0 2 2] ±K3£K0S-<?f±» *-8*>T— * 

JScm«H3a, 3 bfCtSJDPf^O^-C*— K7-f— K 
teASrtTofc^s, jPSRlUft^fcJt^T-r^l, 2©'X 
£ t>-*fll«rB#*l6lK:»»$-e:-CiB*SMSfc««5 



5 

[0 0 2 3] $ feic. ±IBHJS0ijT*(i, tfflffl&l 
3, & 5 V 'fi£MtfHffll||S20 £ ^7 - * — 10 £ (Dfflfc 7 

^- K'<y**J»a»i7Srt!tw\ ^y-^-*io-e&m$ 
unzytm&tf'f'isby ■< - k/< y 9 umnnv>* * y §1512 

»SB13^»tt*#J»fRJ20fC«t*) v /-?-t8^7-^]lSll 
13a, 3 bfcj; 5flURlfc|»T**fc*. 7-f-K/<y 

.0 lO©*=*«:AaHR*U Lfc{tt«±£ ft 

ofc£^^T% ^NftKU:"?^— ^8^Srlh«)TjRfRiSri^ 

[0 0 2 4] $ &»w. ±l2Hlfe0!lT*(4, U— f ?4 it- 
K4KJ:03fc7r-r^l. 2{w5tSr^#tLT)t7T-<^ 
1, 2fc3te$r»Lfc# ! » K4£t^©te» 
«3t3fi»Srffi^-C3t*r«itb, *©M)t77^^1, 
2(ciiLTt>«*?^W 

[0 0 2 5] $ 6,^, ±E3lJfc0ijT-f±, gS^IB^*S0. 2 
dB6lT*5^li0.6 dBJWT£i&5«t5tc^*ygB12 
20 fcA*i-5RJ£tt«rft«>fcas, ATJ-rS^^ff ttWfcR 

77-f/<2 *>e> mw$*tS3t©3fi«©*s:as Lfc^> 

**K«d»6>«4ti-5*©iS«Sr«iajU» *77-f^2 
*77^1, 2 0»*fiSR««5©3!lPjR 

30 [0026] ±fsHJ£0iJ-ef±, ^i©3t7T-r 

1 ©^e— K7-f-;w K^p3-e^2©3t7r-T^^2© 
^~ K7-f-/w WiR©)t77'f^i -5-©iS» 
^1 ©3t7r^/^l ©^t- K7>f— /WK* S *R^ 
20*77-1^2©^- Yyj—iv h'frMPlX'hffite 
T, *7 7^<1, 2©^~K7-f-7VK©W***»R 

tl2©*77'f^2© ; E- K7^— /UK^©A 

#St#*cK^$H5r£fi/«c<, «*4*«o*-K 
7-f-^K5rtt5*77-<^l, 2 H3±©llMH8«6fc 

[0 0 2 7] 

6*2«)3t7T-<^3fe*riiU» ^^SBtcJ; 9 ^ 2 © 
*7r-Y^^6>ai*f$^?>^©*^Sr^mLT^=^ 

U** , 3t3SS*^ fcRjg L fcffiW± £ * 5 * -CJB l 
©3t7 7 4 '< £ 2 <T>% y 7 4 '< £ <Z>Ife*&ftg£tt& JR 
HftbT, ^I©)t77^/<tl2©)t77^^f« 

i , i2©*77^^© : &- K7-f — /um*fcjgia}ft 

50 ttfBttt**^ ^H^^*{C/Jn$^^^^^^ 
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[0ffi©fgS*&tftW] 

[01] **Wfc«53t7rW^©i»*fiSR*«fefcJ:9 

[02] jbi, m2 03t7r-r/<©«i#«iiJS«*©Jn* 
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[03] *«W»-«53t77'f^<OiBl*SB«Efr*tJ:9 
36 7 r 4 2 ©ISftfll&ft 

77^1, 2<D^9tttt#ffiTv^r«J&0-t-&5„ 

[04] 3t7r>f^©i»«Sfttieo-tfllSr*-MlliflH 

1 f§ 1 <D%yy^^ 

2 ^2cD3t77"f^< 
3a, 3 b 

8 

10 a<!7 — * — * 
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